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ABSTRACT

This, stu~dy ad'ii et-.SeS 'Se Ected R-effitelIY Pil.Oted, Y-iCle fU'V'
svSstt-ms lifetime supply and maintenance (:)&M) fot irw twi

ma-riteriaic e support corncepts.- The first cccept corisi , sts of --two
_L gel Of ;upput t , o~ gai.iizational arid de_:pot arid 'fhi-- skecond crfceu o:4

2)Ccons~ists oyf- th, ee I eveis of s'ippror t, orgarizat ionia.l, intermdi~idc
o.iC Ct ,,,uppor t arid g,.eneral suippor t) and depot.-

Lifetime costs .tpplicablu to cu~rrernt peacetime coniditi(.ni 'a

est imated. This is ac: comp i shed;th r ough the mcethodo,4-+r~ct th( -
[0 ptimum Su.pply arnd Maintenance Model (OS".AMM) whic h 'aeAt ap ~
su-pply Model, cal led Selected Essential-Item Stocka :je for Avat111 i lity
Method (S.ESAME), as a stcibroutiie - The unique -tfa~u kl!AMM
al lows it to siaul1tarieously minimize coDsts, developF- miiter.Iioiri ca
di-stributions, arid quantities arid placement cf test eupnr i
-toc kaqe while ac hievi ni.-i a pre-~stated operational a-vailability
tair got f Resul ts are pre'senited o)ver a range of opi-rat on j I
availability values of interes.:t in which supply quantities TtiO

varIpiants. r

The salient conclusion of this study is 'that the. ITite- c, LveP.
,glppot ncet i lSs expensive than the 'wo Le ve I C~rc:ept Fn..) Iver';

selec ted subsystem studied except one - that one except ion ha. TIC 1 1,~a
cost impact. -Justificintion for this cconclusion is discus.I_..td irn
relat iornship to individual log)(istic cost cateqories I u, _raohe
very i riteres tiri sie coi:luir is rea-.ched for tie ieeLvl
flor(7.-p tTthAV. , h ope..rational availabilit~y canir 1.-)e 'si gri fi. c an t 1
improvLed with Sm(tl 1 c.)c: k a ge cc)s t i n utcv ed T Th & aq c L' rdt~

Su.tr--t is irgiq conidi t ion will1 be obvious-
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Page 1

1.0 F I~iihOjCF1VE . The $ sr'iie otiiec ti ye of th j.'z study st
L OMPate Selec ted RPV subsyste'm Iifetime supply arnd mairnhtericiIL.e .r
c os ts- foCt two arnd three level support c.Cricept f, in ri e to deter ini ri
the leaslt :os-t lV aprac he suppot. coricepts cs tS0[thi-

fol lowirng echelonls:

'A 7WO Level - organizationalI (ORG) arid Depot

b - r ee Level -Ot q,_ariiza-t iona 1, triter mediate Dir (*c t !:;upput

(D ; ) arid Genjer al Suprport (G), a rid l .- po .: t

1.1I Two parallel studies were conducted. One.- stud.i~y is by the U, Atrmy
Missile Command (MICOM) RPV Maintenance Concte-pt Study Team L ornis:t.irgl-
of members listedJ earl ier in- this report.- The other stu-dy was-
coriduc ted by the The Aralyt.ic~al Science Corporationi (TA',-*C) , Reii-Lniq,
M1fsachusetts which su-ppcir ts MICOM' s resu-lts.

2.0 BACKGROUND. Trhe Remotely Piloted.- Vehiclie Project uf.i V V
(AM(C'.FM.--Rf) wais tasked by Hjeadqui-arters, Ar-my Matet iel U ommanr-d (11W: AMC")
to determine if two levels cif mairiteniaric e support. at(-..! ot ta
three levels for- the pt'ime equipmenit of the RPV syst Jm_ fri to ti'.,

the RrPV Hairitenictnice Coicepts-. 'S'tudy ream was formed. i in
sijqqested seven RPV subsystems for consideration - TI 1-i oce -. I ib.t~ k I 11

wh i c.h ate listed ini 'rab Ic) I., c onta in the bu.1~of the [ i niuI?~~i:
Urii t!:: (LRL-_s) Ct C Omporierits of intet est. - The eimaiiiiriqi' b ' un r~
rio : .1 nt. ludEd V1ot one ofU the foi-.low irig reasons.- :l

A The subsys 7tem is manadged by another comman-d-

b. A mainteniance support pol icy alr eady exists.. tot the

TABLE 1 . RPV Subsystems Antalyzed

AIR VEHICLE
LALJNCI Wir.n
REECIVERfY
GROUND CONTROL -.;TAT1C ON
MA I N rfFNANI ,'. 31HELTE R
A~frl VEHICL E H ANDLE R
TRAINING INTERFACE UNIT

II ii, to i.low mbc pat crcph lpict the7 vi. epin ts arc ch i ouil' t h'
ev n t.. <, odi j i gt o t hec d v e IC. im e i t c) f t h is rep ot -

*Soujrce: Conversations with representatives from AMCPM-RP, March 1986.
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2.1 Initially, ira June 190:6, the RPV Pro iect offi ce ef_-quet-:. ,d the
Missile Logistics Center (MLC) to perform a Two vetsu hree r.ev&1
Maintenance Concept Study. In response to this request, a meetin:q w4as
held ir August 1'06, chaired by RPV ProuJect Office with
represertatives from Technical Analysis and Support ttic:e (AM',hT Ir'
TA), Systems Analysis and Evaluation Office (AMSMI--R SA), and
Maintenance Engireering Directorate (AMSMT -LC ME'). At thic meetirio
the following was accomplished:

a. RPV FPtoject Office agreed to the f R oliri:

(1) Provide and/or coordinate the acquisit ion of cont.rac tiM

furn i shed i rputed data.

(2) Deliver a description of the study goals, constraiJnts,
pertinent assumptions and outputS expe t(-d from the
study.

(3) Provide funding for computer associated activit.ir...

b. The Technical Analysis and Support Office oirea,, to --,rnt
primary resp)onsibility for performing the study-

C. Systems Analysis and Evaluation Office agred to provide
consultative assistance and participate in performing the study.

d. The Maintenance Ergineerirg Directorate acireed to provid
assistarnce where needed in their aret of expert.e.

e -Two logistics cost models; were nominated ,'; ,o"-ib,-
cardidates for use in perfforming the study. These mode.s oe t-e
Opt.imum .. puF)plY and Mainterarce Model (OSAMM ) [1] arid thi .. :- i.
Ari, n.y-i Model. (LOGAM) [2] .

2.2 Data to run both oSAMM and ..OGAM models were coll lected fom
September 19::6 through December 19GL6. The Systems Araiysi and
EvaIluation Office provided c:onsultative assistance reqardirio the?
requited inputs and data definitions. The prime c:n tt actot . I ,:khc'Weed
Missiles and Space Company. Inc.. Austin, Texas pr ovideitd the 1u] ot
the system specific inputs. while Governrment -,ourt (,'F? F'V Pt L t
Office, MLC, and Comptroller, MICOM) provided (3ereIa I nputs.

2.2.1 During the September - December 1.90D6 time pet od. a d. j .j n
was t tached to LsO the CiSAMM model . The reasons su.,pot-t.ra thi:.
dec i, i or ate qiven in paragraph 3.0.

2.3 A RF'V revi ew meeting was he.id in Dec ember .A-')L- , A r z u.l t k,1
thi , meeti , the Mainterance Engineer i n Direct,arap undertook
rev vw of the assemb.led ir'npauats for r ea-.raa.er es.
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2.4 Prel imina y tuJy eul ts were br i ,fed by the .- ,,teins Araly,.i.
and Evaluat ion Office in Mat ch 4C:7' to RI-'V Ptoject Off ice arid to the
Di rec tor , MLC The r-esuo.lt. weewl eevd lwvr*d cussior-,
in that meeting lead to the following modificatior,:

a. Rationale supporting the c ortertior that t.r nirig aind
public ation c o";ts were approximately the same f)t both th-- To ,a rd
Three Level Mainrteriance ConLcepts wetre to he develope-d. .JI.t ji, t ~i r, I
fot this contention will be ptesented later.

b. Manpower hours were to be displayed.

2.5 In March 1907, maintenanc e conccept r lat i fi cat ion tom RFPV Off ic ,
led to adding maintenance floats (MFs) in the Two L.e:-.vel
Conc:ept- This proved to be significant modification in both the
additional cost imparted to the Two Level Concept, and ir the -effot t
required to phase-in this change.

2.6 Also, in March 1'C:7, TASC began theit para Iel. '.tu.J% orl thc:
Two versus Three Level Maintenance Coneapt Study. Itis, nec r'.:itated
coordination meetings, firnishinl MICOM developed inputs, comp tirng
study results, etc:., by the MICOM primary study group. Th,, TA"r: 'tudy
used a model, the Life.-Cycle Cost Analysis (LCCA) model, that has riot
been reviewed or approved for performing logistics sctudi : of . .
Army systems. Nevetheless, the TASC study's rverall tc.Isui.ts, agrt.eed
with the results reported in this document.

2.7 During March .')907 through January 190:0, the study was rollp.'t(e, dl lI
this report developed.

3.0 Mto.)DEL SELECTIoN. This section discusses the rAt:ioriaic' arid
cons.iderat ions in selec tir, g the Optimum Supply and Maintenance Mode 1
(OSAMM) as the A)rircipal study tool-

3.1 Origiral.ly, two models were considered as potential candidates,
OSAMM and the Logistics Analysis Model (LOGAM). Both models ate
widely used for performing evaluation of logistics support
alternatives. The two models have been reviewed and each recommended
as ca viable candidate for application to one or more Looistic:s
Support Analysis (LSA) tasks durinci the LSA Process. "+

3-1.1 There are advantages arid disadvantages to both models [1 and
[4;] but the principal factors that led to ."electtni O'.'AMM are:

a. The SESAME model [51, which is AMC approved, ic. a :-subrutine
to 0oisAMM. Since SESAME is the chief model that wilL later be uc-.tA fo
spare part:.:. bi.dget ary esnt imatet ad prov 7i orja io it-, :e in th ,,
study would fac il i tate th t f:uture t ':)t k

b. ]'nputs., are grouped in a logcal. format- that --implified data

*AMC-P 700-4, Logistics Support Analysis Techniques Guide - Draft,

(US Army Materiel Command, 1987), page 2-1.

...... .... ...... ' -- - l l l ---------------l i
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as t: oristruc:tior.

3.1.2 Even though the above factors dominated, there are some very
distinct disadvaritages assocciated with using OSAMM, s .ome of whj i,
increased the time required to complete this study. ThesI-,e
disadvantages are:

a. The OSAMM computer code i, riot available to the ,.s'et Thus,
deforidirig OSAMM arswers., which require!-, a full I unetsiticr .t [ho
model.'s .1 ogic, is difficult.. A]so, the user must tel.y on the i,'cy .t
the model proponents (CECOM) to make special model c hariges when
norstandard study problems are erncoutritered.

b . The OSAMM model must be executed on a time sharing cFomput.er
syst.em. There are inherent delays arid c .rcoriveriieric.es with such :I
system. Especially troublesome is the noise on t.e.leplcrie lines and
having to rely on long distance cori.1l tative ass.ist:arce-

c- The dollar c harges for e er:utirg OSAMM ard t.t,.ririo dat.' f t
-:(re rel atively high, but riot prohibitive. In the cas-- of tlis -tUdY,
approximately sixteen thousand dollars in computer li..tdrs were
expended.

d. Only one subsystem ( this study cons,;i dered .-eve ri ul.T'.t m
can be evaluated, since :'3;AMM is riot a systems model..

Sensi.tivity analysis can only be acc:omplished by inlioly
charinqini the variable(s) of interest arid suit.t ig a new 'mp i -

f E:ach change.

4.0 FR.BLEM NDEGR.I.N. Th is section describes i n lit il the
problem modeled. Inc luded are the mairtenance concept. t int-,t
c. rtairn input adjustments, general information about the .:,t Me,
pr:oblem and the test equipment arid manpower, the prirncip inrut
varjables, the relevant study assumptions, the prircipot JIta .It'.

and data reviews, the S&M costs that were considered m.rid thm, m- ,t
that were omitted, arid justificat i on for the omitted c o,,4'. ]te
complete set of input data and comput.er output, which wiJU[IdJ com, t Ut(
the problem description, are too voluminous to be iri'" iAded ir I hi.
reprtt. They are, however, available for review frm I he Sy,,,
Analysis and Evaluation Office or the Techric:al. Arnilysis arid ';,POt t
Off ice -

4.1 _PFP.RT CO..NCE TLITE. The support concepts of interest dre
shown in Table 2.
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TABIL.E 2. SAppot t. Corcept.s

p Suppfr t
Conc:ept Salient Charac teristlics

Two Level Maintenarce Floats (MFs):t
stocked at depot..

Three Level Three level structure with contact
team at each DSU.

4*Per AR 750--1,"The maintenance float is a quantity ot selectdj
items of materiel authorized to have on hand at a mair tnranrce
acti.vit.y for the replacement of like items evacuated for
maj.nterianc:e from the using ur its".

4.1.1 Irn the Two Level Conc:ept, MF:s must. be used whc.r-,vtt a1 C0:mpFoner t

fails that cannot be removed and replac:ed at ORG due to the
nonexistenc:e of a c:ontact team. There is the possibility of te(Ju(irq
the number of MFs re--uired throuqh additional training a-tt IR( bul
waivers to existing military polices would have to be obtained.
Waivers would be nec:essary to permit soldering at ORG to teplare
certairn compornents in the downed subsystem; and to extend the time
.limits for getting the subsystem "on the air" at )FR ule t.o cc , .-ftat
team tasks that would be perfcrmed by OR-i persorirel.t: The Iwo ,-;-,V(.]
Concept. with MFs stocked at Depot, however, i a feasible two level
conce.pt, whil e the concept with additior-al tra. nri.rig to reduc e, t:.
number of MFs is currently infeasible.

4.1.2 .fi the Three Level Conc:ept, a ciontact team has the capacity to
remove and replace those c:omponerts which the ORG c:arrot.- Thus,
floats, having the same function, as those used in the Two Level
Concept, are not required.

4.1.3 To aid in understandinrg the two maintenance rericept- of
interest, a materiel flow overview is given in F .iure: 1 and . Th,,,
fiqires iatie simplific:atioris of the materiel flow that wet:-!fi A tuall.'y
modeled.

4.2 INPUhT ADJUJSTME:NTS TO MODEL THlE TWO) LEVEL CONCEPT-i er- AMM .i-
not. desiqned to consider MFs, spec jal ad ut merit-. , t, madi',- rhes:
ad.Ji.stmentrt are described, in 9eniera l, be , fow- Tlm: a1 itlm() t. O7 t t h J

epor t can be c:onsu. ted for speci fi cs Ba,, .( 1 .1 y rIh t, .,W . I r. t a.
an 0(<AMM, c ompo en t or ]he rep 1aceable u i t (L RIJ). C ompo'len (LklI!')
tht c:tu-se the -subsystem to be floated aie inpu t i-, ,on ,,A l mJm lf.-,
rid modmi.les are input as OCI[;AMM p.rts. However , part.;5 ,t- Linot Ld

*SOURCE: AMCPM-RP and AMSMI-LC-ME, March 1987.
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sinc e 1, SAMM carnot mode I more than th ree t riden tur e-.. 1 he pt ,:b f..,rr,:;
with this apt oach at e: modules at e inpuit as OSAMM p,:t t:::.. :t'd 'i.1AMM
discards part!;; aind ac tual parts are omitted. In ot Jer to ovetcome
this deficiency , a coiiputter pr-rt am was developed i,,td,,, on
rc:ommernatioris from AMSAA Army Inventory Reseat ch 1ift ic e* that
ct:oiperisated fot these problems by ad.'justinq the input pt [(:e oft otUAMM
parts. Also, ci.re wac, taken to ensjre there was, no test equipment
used by modules that was "droppedJ' iAS, a result of mocdules bii c input
as- (IC;AMM parts.

4.3 P.ROBLEM SPLECIFICS. The number of RPV batteries by theate, ate
s;ho::)wn in Table 3.

TABLE 3. RPV Batteries by Theatet

NUMBER OF

THEATER BATT :RuEc;

Kiorea1

Europe 4

CONLS . ,

TOTAL .

[lI~S, there are a Lotal of nine RPV b,atte-ries c:i)rilet e.-

4.3.1 Th, w or 1d--wide dern-.ity ba!-sedt on the above r.m r t .battt-t ,,.,.
til-"dcp to fi-)rce strcit. ture i's shown in Table 4.

TABLE 4 Selected RPV Subsystem St..it i st. it.s

WCRLD-WIDE NO.

NOMENCL ATURE DENS I TY C rST : I A IL. tRES I[ M.:

A ir Vehi Ic I ]7 .. I [e 11.7
L..a t.inc: her l;. . 1_ 3--
Rec:overy 13 1.. 14 . 2 ,
Gtound Con -ol Station "Ma..n t. ,on ri r .:[r ic s t t or l ".),." - 1.

Hai t( ,r,:r (:e Sheltenr': ')2[ ,,2r ,

-k t Vefij c' .e I..tardlet ] .:: ,
I v 1:ini n ter f ace L.n i t :,'

*AMSAA is well-qualified to make such recommendations since they
originated the OATMEAL model [6] which is called OSAMM by CECOM.
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T'ABLE 4 - Continued.

I Hatrdware cost ( 'E7$ in millions) .
.. World -wide failures equals lifetime X operajtirrq hts pet yr

I X density "A no - subsy- tern fai lures poeo* j ~r~h

Other in [~rot a ive statis;tic:s, in Table 4, on %iibszy-Stemn s- arnd
fai lures show the common condition of the highest doll at
haiving the highest number of failures.- Thus, it is reastoriab e to
i Xpec t that. these high -doliat , hiih -f fa ilureC rte tCy S1AWtIems Wi 1V P~v
the hicghest S&M costs.

4.3.2 The logistics support structure arid the I-chplonsc whit,.h employ
test proglrams sets ( rPS) are shown in Table 5- The TPC; candJidJate-
were associated on input with specific: c:omponient~s (1 PUs) arnd rnodules.,
This ial lowed OSAMM, with its minimization rotint~c hnu(e ) r-toer
selec tinq the number of TPS arid locationis (GSU)L or [e:~t)ta~m is
repa .ir versus dicr.The cost of developing, relcaic a-nd _InnuI
updat ing were modeled for eachi TP'S

TABLE 5 LogI-istic: Support Structu-re

LOGISTIC SUPPORT S;TRUJCTURE

NUMBER OF TP
* SLJPPOR r LEVEL. SUPPORT UNIT!" 2--LF VlFI. L1 k'21-L

tit) I

* IS N F-

* DEPOTI EYV

+:TPc; Test Program Sets.

4.4 EOUT PMEENT AND MANPO(WFR - Cet ainr te-s-t egu ipmen t rI-Id maripowt ,

inputs wer e riveni full costs, if dedic:ated to RF'V, ,)r ai tract i nal
cost based on usacie, it shared- This equipment ctril manpoCwer is7
summarized in Table 6'.-
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TABLE 6. Te-.Is t Equpmer t ard Manpower Ctau. i *f i, -d,.
Dedicated(D) or Shared(b) -

TEST EIU.IPMENT MANPoWE

TFS(D V) Contact iieam([)

IFTF(s)t +st & Rpaii.r (';)

1 IfFTE - Intermediate, Forward Test
Equipment.

..- - -.....- - - -- . . . . .

4.4.1 .ONTACI TEAM. Costs for the Contact Team arnd asseotated
vehicles were developed by hard (See Appendix A.) and rorated to e. h
subsystem. The prorat.on is based or thi. ftv i i. on of' fa ut.:,, l (

cortact team removes and replaces ur t?1aiCh Sub ye tm.

4.5 ._NflTS. This se Ction discusses input ad;u,.-ttnert,- madc, t
effective ly model the "problem at harid" vi.-i 0';AMM , .nd k.-the inpil

corsidered.

4.5.1 tNF'LJT ADJUSTMENT.. Two sp cia1. input adjustmen t,. oitt, mair, t ,t
runrriirg all theaters simultarieoisly since , .SAMM it d'i, turi ,,
est.i mate S&M costs by theater. Thr-,e ad iu-tmsmen t ' ,a ited of:

a. Wetqht irg mi l eoa e betweeni .heater by th.i ,t ., dnt. i t y r.I i
a,. _.:,hown in Example I , fo Depot orly.

b. Adjust. r g the subsys-.tems meantime to ri-pa it t P 1' I f MI
thieattr depernde nt order and ship ti mes as .hoin jn [,: meI 2. 1h
actual adjustmer t., appear in lable V.

Other theater specif.c inputs, such as ORG to ).Sil iles. 1 , D I! t ci "l
mi les, order and ,hi Ip t imes, sh i Ft hours pet day .,,.; pt, etM" I . ,
procu et ment .ead-time, or contact team delay ti ime ot ' ' ',lfih',
constant bet. ern theaters.

Excampl.. I- Method for Weighti -ig GSL! to Depot MiltJes

M -R X KD ) Rz X ED + R-3 X CD

M We I hi ted 05 to Depot mi.
R a Kotrea dernsi ty ratiot (1/').
R2 rut op' derisi t.y rat. C) (,4/")-
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Exdfnpte 1. crtiu.

R3 CWINIS derisi4t v atio (4/9)
KD -. Distanrce, Kore.Ji to CONUS Depot

(45-75 mi ) .I
C D - Eistactrc e , [Europe to CO.-NLJS DPc~wt

(L'2L.0o mi).
CD D i s;t an cec , C(ONL.J-; tou CtONLI'-3 f)(?pf

(1250 rni)
X Multiplicaition (1prator.

M .19(4375) 4 4/1- 0-.250) A'
4/'4 (1250) mi32:4

T Ih i s i s t hec val: I u.e d i n t h i s s t ud(y f r,
GS I1I to Depot mi.

Lxample 2. Method for Adios tingq Subsystem Mvean, 1 illo
to Repciit for MF Order arnd Shi p T-ifnes

MrRrI7 FiL X WD (10 Fi) X MTRi

MTRF i -Mean time to r-epair the ith subsyste-m
adius ted for MF 0, det .inid ship
t imIes.

* F- :- F t a ct io n of ta -A r t e quiv.rinig
an MF for suzibsy-7tem i -

x ~ Mul tiplication Op.erator -

* MrRi -Mean time to repairt a s;ubsys tmn
witho~ut. MF order arnd ship
times, but inicluding time
required to tranisport the-
Subsystem to orqari.7atio or
the time it takes ovilaniizational
per sorire 1 to tt,-iv(> 1 to t htse

WD Weiah ted MF t-de arnid s h ip t iinw-
iri ht-

Ri, R2 P As-- def iried in~ LxompkI- 1.
KIs Korea-- order .ind -,hijp t irni tem ini

MF (U \
L Cu; L cio~r fp 1 t i r i(I , Ti i p i e t n

Mf ( dci)
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Cxa~inriio 2.- Con tinuled -

-. CoUt ode-r anid ship time for an

MV (14(d14)

TABLE 7.- Ad I .: ted Mea:n T i.f m t-o Repa.i r V1.Ij.:uM1

SULB 1,;YS T EM M1TRFi i(Ift )F i Mi F i flit

Air Vehic Ii e it-. 2 E

Launc het 10.. C- LoI-L

R Et:c rv e I y Ot 00~i

Ground Con trot1 42 4/-I2-
S t at ion

MaJ.tc. na r,(.e E? - .
Sh e I tr

A ii' Vh ic 1e- U(o '

H-ard 1.e-

Tr ain ig 2U-
ritert f ace Un it

+:Adjiu st od vi a F x <i mr)1.e 2 f ot u s c in Two Le v el I-r I t

4.5-2 U THER INPUTS OUNS3IlJLRED)- ! thor j ripu tc: u sod in t his ttd oo:

4:11 Comporierit. *jnd mod.i Ic level dot.,-a i 1,:.A inpul-. M I1BF- , > r

t .t a r id Jr c F.)ci i t iw m , ve i oh ts pi.ccc pat t (c-: r,1; t r opi it I t i
.:eIn t i A .1 i. t y t. odeJcs oarid twshoit ratosI.-

b.'- .i n d ot d v :. I u ' i.. w icr c t u fo o It her ripiu t I hl- t ij 1>,t

Ilp .jtpt id sl-;i ip tiei)poPat into IlevI-' I, tap it,(1inif Ii Q 1
lidmi ri-t A.-tti orc an ccwA oid t r rn spm tat iorin
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4-6 LArBA__N;TRUCTI iON The pr incial data surL ate

0- Loc kheed Miss iIe arid Spac e Company I nc. , Au _t in, Wcas

b. MLC, Maintenance Eng4ineering. Directorate.

C . Remote Piloted Vehicle Pro ject ilffic c~ -

Inrpu ts fA amn these sour4ceCs were? r eviewed for aoccur ac', t ea-., c.un-iab I -,in,.,
arid conformity with model definitions by the RPV Two versus Thr tet
Mai iteriarice Support Concept Study Team.-

4.7 LOITCCOSTS. The logistic: cost categories included in this
study and the costs omitted are shown in Table VL It is tuhlse Costs
that are referred to as C;&M costs. Costs in this stuidy Are in 1907
dollar s. Also. costs are discounted by mid-year tables at a fixed rato u F
10 percent per DODI 7041.3. Economic Arnalysis- arid Pt oora,.m [valuci'tiUn i t
Resource Maniagemenit , Oictober 1')72.

TABLE i8. S&M Logistic Cost (Cateqi::rics

COST CATEGORIES TNCLUDED

I ni.it i a.iSp es
I Cornsumpt ion :i Par e-:

T Tr a ns por tat ioan
1Manpower arnd Uion tac t Team 1-t a in irg

Test Meaisur emerit arnd Di agniostic Equ ipmernt ( TMDE)i
1 Miscellanieous: (Supply Admniristration,

Reor derirng, Requisitioning, Storage)

COST CATEGORIES ()MITTE[1)

DT- a i n.iq g Sc- le t ed A Pa

Publi cati on'4

t Thereis rio apprec iable cost di fferervce betweri~
1the Two arid Three [.evcl Cc et-p ts tot F ht:-

4.7-1 fFZA._Tf-Tt.!i:; ~Tble "~ givps~ air *a lv-i kf int tf nit, i ri i ,
ts for iri';.trr:tclt-, and,- kc C'? p~!. ori 1.
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TA BL E TT wo/ TJ- ree L.-eve.l Tr t1r oAi
foe In t ruc tot s and Ke-y Pet sonne I-

MAINTELUANCE 2 LEVEL DCO URSE SLEVEL. CC)J R IA.
LEVEL -CONrDI.jc lR ii, CCNDUC - IIrT

I.ni t ,I .t:

In ter medi ate 0)

De p ot 771:24C

Total 1304 1 C04a

Source: AMSMI -LC, -ME--N

1 J:Ascalmc..;,: 20% In tc-rmediatte Le~ve. t raiiiio c3 oridc t h t si c.,
tvrnsfiert red 'to Un it Leve~wl and OZto Depo(-t.

13i n ce t hec t o ta ICou0LItr!s;e c: ornduic t hoaout s i s t hic saime t:fow toc th th I wo a:ir id
Three Level S-upport Concepts * it is concluded that th- k' t. iO-i i
from eliinrating iterrediat-e le~ve-?l ins--trujcto.r arnd kecy pet sorne 1
t raining in the.. Two Level Concept .is cffz7etc. 1-,y the co)st irli : as nr
unit arid Depo't training.

4-7.1-1 A si gini f iccant- portionr of thE, trainingi cocst stelims tt i anr At m;
policy:y which dic tates that cer tainisae tes.t arid ri..',c i mnowk,r
will1. be.- given NF'V peculii.ar t r airiini if coclcwa ted wi th a P['V P;.ittt ..tion -

In th is study , this shiared fnmpo.wer, , wh.ic rh ate riot o ws ~ ir
the Two arid Three Level Concepts, happens' t-o cowrespond t(, the

miIi. tar'i ci: :i.L t .i cinia I1 spec ica. 1. ties ( MOSs) inr the_- RPV Con t a, [ I inam -f~ 1_1I
this reason, L-even thoug:h the t-rain inig is not a cont- ta tC [aim u'_ t r,' t
se, i. t will 1-,r.- coimbined .iri Appendix A wi th- the ic)i:st ft ! hI 'tI n t.-r c
Team - I ri theic Two LevelI Concept t here pi rio. e- f fe -c t f or siui h win Army

Io i c y for. the MO,)-.s Wic.h .are riot a "wavsh "

4-7-1-2 Ot: ht r t. Ir a i i n ig ( oniT t i OlE pe-r ac C:*5: on inid at het ~-'t t , _ I ri,
tran iring) is _ a " w iih' e Cx c:i f t-t h e Co n ta Ct ToaIn , ' nc mar-i n: iw o;
p egoi i Ik:. meri t s a t - ou f f i c i e n t I1 y c. .1. o)s e " fi or bc)t h- c, n-i:u p I(seeta0U

3-i)- The t rii.i. ig costs.: fo.r ti-ie Cciritar.t TkramTI Wi i -oo ri'
o)m it te, a (,. developed in Apperidix A.-

4-7.1.3 1rri su mm i.rty , uc)nP-t im .IT)C nt.i tot.1..f )I ari n e J t iW i r 1 i i r a
ai. wa s h for) , bo)t h t he Tw o ari d T *hre , e [.vi u ~ir) p c- iri of I c, pri
t )s t f cl , he s t c,.d mari prciw V!I, I rce c v i r i 1:e c . Iat R F' I i r i V e'

,Arid ccmbined wi~t ihi i pon Lac~jtitcI em costsA- Onc- L mr. p i cs i ai

othet i iut tringl Itaii rg us a .. i- .. I Lof thi, t r t t

*SOURCE: AMSMI -LC-ME-N
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Thuc only the Contac t Team orie--tiine per 7ick- :.:.iorI -.rid r, P 1.1 t inq
training costs and the costs for shared manF)owr re t7, t t V

pecu .lai tra.iniro? are developed in this study.

4-7.2 PUJBLICATION Cfo S. Table 1( q ives on dna .y -.i. rb I i c at i (I r
costs. 'Since the tota.l number of publication pa;'es i<' thi., m. fo
both u F p pc)rt t:.or i ept's , the cost -;avi n q : f ton Iin ia t ini r i t etmel..Ii 71 t,:
level plLblication, is offset by the cost incrasi,e i rO lRo ,rid [ld.
pub. ic at io ns.

TABLE 10. Two/Three Level PLbi.icat ion An]ii

MAINTENANWE 2 LEVEL
LEVEL PUB P rAGES, PUB . PAGEIS

Un it ,:,21 4* C.,
Intermediate C 0
Depo t.
R P S T L:3600, .,
TOTAL 21. 520 2 1 :52..0

SOURCE:: AMSMI--LC -E-PMS
:*Assumes 20% Intermediate tLevel pubs is trarisferred to ORG
Level arid ID0% i s t ransfr red to Depot.
:Repair parts & special tool.

4.8 PRO'VIS..IONING LINE LII).ATE..CiTS . Si nce provi1.i.n-mirrg r ec:or,4<. ,
? eady established for a Thr-ee Level Concelp t , a cos t will -,,e ir c ur
modify the e:ist ini. records for a Two Level. Concept Ap:w-,nd'

devplops these costs by subsy.:tem.

4.9 ASSLMP'TIONS. Ir addition to what has already ben ,sni.iss''.9
other relevant assumptions influercinq the study are as: follows:

a. Deployment is constant thr-,ouhout a fi ftec'ri yar ii. fetifni,--.

b. Inherent fai lutes, t.her than fai] i.ue ft tot ro at t U t:'

enough to allow valid stuIdy coriclusions.

C RPV will be supported anit nr c)rqanric depot :1': :pposed to a
strictly c:ontt a tor operated delpot.

d - Commerc ia eq:lu.1iva iert eqUiipncnt ( {PEE) is . "',a-h" t: tr., .,,
c onlce.p ts.

e . Dedic~ated REV opcratc/ t ri.ewmen arid o-et t or ,"m, hir ,i t it ,
'wash" between support. c(:tri cept. .
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f. The standard OCSAMfM and SLSAME modeling awLumption, ,ivn by
[1], [5] and [6] are applicable to this study-

9. The direct exc hange stockate option from SESAME i'.s
appropriate. (Actually, c:omputer results gave almst no dlt tc. ori:
for the RPV subsystems studied when try i, each of the Mo rns .d,

stoclkage options; namely, vertical. non -vertical and di.rc t e,: hinie.)
The iwarin study assumptions are si:ummt izud in lable 1.1 for cori ven eric.

TABLE 11. Main 'Study Assumptiors

ASUMPTION TWO LEVEL THREE LEVUL
C:OrNCE Pr TCi(iN?1r T

SWorld- wide Dep] oy ment Y es y,,
Constant Deployment Yes Yes,,
T&P'; Yes Ips:-.

CEE A Wash Yes No.-
Contact Team No 7,1S

Prov. Line Update: Y os No
O rganic: Depot Yes "e'
DMPE A Waf;h: Yes Yes

(or at most min cost
iimpac t)

ILS-MANPRINT A Wash:* Yes I"'*:

(Ot at Inost m in rost
i mpac t )

P'..i. /A Wash$ yes Y L
(or at most mrin cost
impac t)

ri struc tor & Key+: Yes e s.s
Persoririel TrainrinQ A
Wash

line Time per ac-cess iorn & Yes y es
ec u ij.rci t.t ai n i rq A WA.--,t-t (excpt Cn ornt<i. t

lea in)
inher elnt Fa ilur es Y R- -
11-TE Shated Yes Yes

fSOUiRCE: Var i ous ( rgariz ation-: iri MLC

5.0 ." IEPQ A .' C .I .IA Vie h i t i nc ipal (:,,.. (..,f ur n o r h - .

i -vet what Ao should MiD: b, devpcloped in cinq to
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- t ik ally comp,_trke the Two and Three Level Main teriirnc je Lor-cept

C C t S"

l ow to reach valid conc lusioriS. ev-n when .,pet i fi: AO ( itr .t.
cannot be achieved in the real---world due to Jnadequate ,;t c

5.1 The fi is t concern was solve'd by develojrnqrj -ID ,:t m 1i:.11[.1
psOsible* e:+: operational availability (A.)+ for each -:b-y.tem - l -
comza t i. ble with the acc: eptab.c appro ach of develop in, MIDc..' f or waiott. ilne
cc, r, i t ions. Thus, under peaceti me cordi. tions wi.ch it- mo::! I (d I 't
this study, 1.ifetime costs are estimated a.ssuminq peace o per ti. n
hours with warttime MTDs.

5-2 The second concern was solved by performing sri i-t ,i t.y arialys,.
for all possible Ao targets due to s!toc ,.:qe 'variation,_ only. ri-ius, the
problem of whether or not a specific. A* (an be achiev,-.,,d, at lea,st duc'
to --tockage con sideratiorns, was avoided. Incidentally, it"ivit y
analysis was riot performed orn other parametet.: inf.uercrinn A* due to
the Iatge number of computc.v runs r eqiite -J Thus, thl ' en ta

reached to develop S&M c.c);t ver--us AO curves with A* Var'yJl" i Ovet i, ts
total possible range.

5.3 In ,Lmmary, the following study approach was employed: 'J&M c .:t
vet sus A* c utves iet e computed by C;AMM w, i th Ao varyi.ni over Jr :. tt.:
possible rane. The curves were computed for:

a. Etch RPV subsystem of interest-

b. Both Two ard Three Level Suppo rt. Concepts.

C- Fcr peace operatirig hoour-. With war time MT.I)s dove l c,p,-sj .It IA
A*

+:In ptactice, the t.heoretical maximum for Ao may not Le ach.ievkd duo r,

SESAME's methodology.

+OSAMM estimates Ao by:

A* MCT B F
MCTBF -. MTR 4- MTT A MLDT

where: MCIPF - Mean Caen tdar Ti me Between Failure-,.

MTR - Mean Time to Repair, .i f all resour -t c E- vji ..1 I:.,-.

Mi T Moan.+ ri cirspt* ta t: i. ri Tij mi -

ML.D T - Mean Loo.s t ii: Dc:w r , l,:, to .qet an o-cer, i a i 'o)pr:,1rIr t
ft c)m the supply system. bystJmated by £I. SAME .
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6.0 STU Y f.- L _.LTS. Th.is :-ect.on addresses findings, on the s:inole
ubiec t . v*? of tlji . su[Udy, nailey, to determine the least cos,-3tly
*ipr' o,:r h :,tt er tre L.J O ir,, Th t- e t 7. vo 1. Ma i ri t e n n( Cn C l cept-, A I I

add ....d are c:ert.ain, -ide re":i.] v.. dIing the ot en i
upet atjicnnr.. avaiJ.abiJity thait. each corL.ep t can achieve, and why
inprovemrient- ir opera tor ail avai. labi.].i ty is possible from small

t.ocage c:oszt rincrea.es-. F- na]]ly, e>plarnat-ioi are qiven for the

logistic: (:os.,t difference behavior between the Two and Three Level
Conc: ept , -

6.1 3&M L.OT CURVES VERSUS Ao The following series off seven

f igut es, Figure -_ tht ough "', show the S&M cost curves at allI possi b,.,
A, for each -subsystem of interest.. Contact learn costs and
provisioning line up date costs are included in the above figures.
The numerical values used to c:orstruct these curves can be found in
Appendix C.

6.1.1 in ettich of the above seven figures, the minimum availability
shown is at what SE-_SAME terms "SIP" (Standard Initial Provisioning)
stoc:kaqe. It is generally unreasonable t.o st.oc:k below SIP since once
a system is operating on demand data, stockage c:osts will be at least

as great as SIP c:crst.s:+:.

6.1.2 The maximum availability shown in each of the above seven

figure- is. limited -y the subsystem mean time t.o repair and mean
calendar time between failures.

61.3 (nlv one of the ,ubsyst.ems, the Air Vehicle in Fig.jure 3-, shows
sl.iqht..y lower costs for the Two Level Concept. This is attributed to
[h1. very lc Idd .r c ost., failut e rat.e, opr.elati.Jrig hours (See Table,
4.) aind shippir g weight (265.6. 1Ls)- For the few Failures that do
occur, roughly the same dollar stock quantities for both support.
cor ept.'-, (Iwo and Three Level) are sufficient to maintain a high
avj, labJ.1J. ty. The .ow hardware cost and low fai lur-esprevent the
do] ]ar C:n:t for MFs in the Two Level Concept from being appreciable.

6.1.4 lhe rernainJdet of the subsystems in Figures 4 through '- show the
Two Lev el Concept is more costly than the Three Level Co ncept overall
Ao, -

6.1.5 It is observed, from Figures 3, t_, and 7, or Table 19, that the
Thr.e Level Concept did achieve a higher Ao for the Air Vehicle.
Grourid Control Station and the laintenanc:e Shelter subsystems. This

(h t a let . ,tj.c is du i ri theory, t.o a lowe, r .i mit nn the Two Levcel
Corict pt-s availabi.lity caused by MF-s inflic:t:ig h-i .,lh-, subsystem mean

time t.t epair nUumbers:, as shown in Table 7. The fact that the
I_aunc:her, Rec:overy,and Air Vehicle Handler subsystems had slightly

hi.gher Ao., fot the Two Level Concept, even though tlrey . also have

i i.hot men imt., to tepair, is at.tributed to roundinq to obtain whole

stoc kage numbets together with the met.hodo] ogy employed by SESAME.

.Sourre: US Army Materiel Systems Analysis Activity - Inventory
Research Office (AMSAA-IRO).
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lh I i' :-( ,rIrQ t.:.. i .n n ',, t " , I i ,V ,,: I , tlK'.M i,:n ii I. i, ts "P Vi, C, . ."

*.It ' t ,.c .t c ;r.v e' ( V i n r.iels' 4 , , trJ i , t . c t 't.] ri,

, j,]? it NA Ao.

b.,. Iht MAX Ao ot:nhi. e.,o"d': i's vu.r y hiJgh' (g-t,,atur Itan " nd . Ir, .

slightl Iy ig iher Ao ,_:lou1d not adv' .t . y i ri c oase, t: o'. ,

Tnr idii ta]ly."y the rainin. Interface (Uit ( ,See Fi.ulr, .) achievod

slightly hi ghe o for the IwNo Level. tonce pt., Ah i s re a:s-onale,,

sinrp it was rnot constrained by MIFs

6.1.6 On surprising resu.t for the Thlree Level tonc ept. for all

seven subs;yst.ems of interest, .i that. the S&M c:ost cuirvyes inc cease
ori.y -sliqhtl y as Ao inc:rceases except at. extremely I flgh Aos. An

irqu:ry revealed that there are enough .ow cost, high failure critjcal

items that, when stocked in hi gher numbers. will. i miri ove Ao at milnimal

costs. Thus, higher Aos are attainable for each sb. b system studied in

the Three Level Concept. from low cost stockage expenditures-

6.2 Figo :.IMARE. [ : Vi ures .1.0 tlhtough I I are summaties of tie

mai It ori on c t"t osp c: St dli -Itevc , for the: i.verl sibiy-s''/-tem,-,
a: , .e, d jn th fis s.tidy. The total cost: differoc-- (o sa.vings) in

tho.; e figures can be obtarinied from I gures 3 through- '. For MIN A.,

the total cost di ffer ence is found by subtract. ing the Three _evn'-

Corcept cost ftom the Two Level Concept. cost for each subsystem at the

MTN Ao arid totali rig the resiits. These cott are -h:,wjrn Jr F igur ,. itn

arid 12. ihe s:ame procedutre is repeated for MAX Ao, the result. of

wh ci .:lt are ,h:n in Figur.s 11 and 15. Th, MHT A. ar ,: MA/.X Ao ,Ot C,
chr', . fni (t, t s ii t',,- ,inc, they c crrespo) t o t h e i lowest anrd
ioolt l r'per ty thlat.. is teu.red to opera to each
W<.tl:,.'y/.i.Lt.m.(Not-:c tho MIIN Ao and MAX A° occtur at a diff, rnt A. f+ot

c'ac.lt' i:I. t. conc:ep-t. ) The q..testior; anscwered by sub tracting; on:A

tuctol irno the .cSt.S fort two dif fir ert s-tppc, t i::onceopt, at MIlN t MA. /A.,0
K,: Wat i.s the total cost difference (or 5avi.nQii.) bet wecr teli T.wc a ri 1

!ht (I' I ('vol tunc PtPW if each subs' stem .ins op at : ,io it MN Ao ,ii.c, h
S "n, dn to imulmFITi retquir d :'t'c:kaoe cost:.t) , or at MA, A . i 6

6.2.1 f i ot es 10 ard 12 ate pre.'serited by t; TLhey ' t 0el ' t-, t W'
o'.t (di I ' ('ci Iv,':, (at s aving') fo using Lho 1 [iri-.;:' I t vol roprept F h
t,titl t i J' ,if toriorcis wil I nat' bI et' rt $.3, M "1 " ts "' ritr,_ r

t[- a' , r oi t't ,I, A. [h variou VL uJ -L b, . nI.[jyq:t.wm t: [*A. .I ' iv n,:(+t tin al f t m t

1 1 ti, a' .

6.2.2 I nititct'<; 11 and 13 ar1 pt esorIted by Jo st r t .'e'o y fc, lI-i A.

anti MAX A., especti vel y. Fot these f.g . , vch l I O Wt ust" to S P':':,t , I-

th i, ,t , I loami ' at ,o addei d tl- ]Mr)[ ro t.., wh il., oth', Contact Teatm
, 'li ',l t . ,ilt' , ' ,.i' Ic i<itlii:ttt.JO1 . 0 ' A ppotui " .', I.I t I I I lo
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6.2.3 The strikirio eSi..ilts from ..quicti. I I <, .1oi: , t h at t h
greatest cost diffeiences are due:? to ini ti l -- ,c>. '. .u.J , oIe the
A* eacr, sLbsystem will obtajri.

6.2.4 ]able 12 explains the co:t differerices, sho wn in Figures 1 1 ard
13, between the two support c:oncepts for each logistic c:tegoty. This
exetcise shuws that the results obtaJied <t -oe indeed -. sriaL: _Iric -U

they can be explained in terms of spe(.ifit: cd.uses .

TABLE 12. Logistic: Category Cost Arialy,.,.J.s

COST CATEGORY RLT EiX FPLANATI (N

Initial spares (Two Level The .argest port. ron of the
is more expensive. ) rwo ...evei cost is de to

subsystem floats-

Hi!..h dollar cost dr j. vers
a r e repaired at. [Depot Wit Ih
.1:ar :ger t.iu rrarounird t-.imes, and

thsrequi re rrwor*- ' pare te- r
achieve a given availabil.it.y

consumption spares (Two More items are thrown away
I. eve iF, mote expensive.) under the Two Lev--.] Concept

in-stead,. of be in qepaired
at. Depot.

Transpor tat ion (Two Level D)ominant portion of 'Two L(evel
Concept is more expensive. ) Concept cost is, due to si....

system floats.

More repair is ac:compli.shed
zit [)epot where .arer

sh.ipping dist-anes.' are
t- eq j. ted.

Manpower (Three L.evel. F::cIr the Iwo Level Concept,
is more expensive.) everjthough more repair is per-

fot(--med at the D.eput: uiridet h i gh e
tiourly rates, th,) Ihre Level.

Lori~e Pt costs tot lhe Cortact
I r:<mn, t a.n ir nd repai.r
hil j, rj1: t e -
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TAB[..F Cg. on..r tinrJu e..

SCi'*T CATEG(F.iRY RdlSLIL IS t-XI FLAINA I r]
T 1). '...... ........................... .......... . ..... . ...... .......... .. ..... .I - - - _ - . - . .

Tmf (T iree Level .is more Wht n a TPS is rencquired tor
-xpersive.) t.e-:,tirq, six copies of each

S:i. c. kind i , needed due to
t he mu Iltipl. .c-itv of GS ,i. tes.

r the-, no Leve .1. Conc otn rre
TPS cf e- c: li sp-ec..fr kinid is

eede.d at. Depot.- Also, the TMDL
cost f:or the Cori t.act Team
cortributes about one-h a.lf of
the total. cost. f For the Three
L.evel Concept, TMDE- cost is
eas ,ily offset by the savings in

Miscell. aneous (Two Level The dominant, cost is inventory
is mote expensive-) hol.din which is -:,re expensive

due to the i-.buir,:.i d.lnt.) o i nrfitial
: "::,I: p a r e:s /

6.3 .. S. AN) REPAIR MANPOWER IOLRS - Figure .1.4 shows the distt .ibutior

of t.el and repair man.-hours betweenc the two concept.s without
considerJnrg ptoduc ti-vi ty factors. The hOurS incliu1dc-. Contact 1earn
si..bsys-t.em repa.ir iri the T' ree Level Concept; adil s.ib. ys-[em repa ,
when ev:r a f.1.oat. i.,.: rei* ni.red , i "i the Two Ieve l. Conc ept

6.3-1 The test arid repair man...hours ex c:.ludin the Contao t Team, are
.s-uff.ic.ently close" so that the rufmbt:,er of te..,st and repa.it men

required for both c:oncepts should be the same. The facts suppott-ing
this c:orc.lusior are as follows. Usirg the dat.a in Ficq'.ire 14, the
t' it a] yar1y hout t"r equ red. by the Iwo L eve. -Concepti .i ost the Thtk .
[...vel Concept are:

1 .. .0 [it . 121]. 7 [irs .. 1.21"":7 h I'.,--: )/.I y' .-I'" hi .'yt

rh is amount (:f hours can easily be a-ibstorbed without t1-tv ii need for
add.i t... ona., manpower rilcimbers.-

6.3-2 1 t rioted that., the hi igh -.v.r. j n pt uv.ini r . r 1 qnt
1. c,1o , l.n) lt the ]hre I I I icp I, 1 - . oni , If V L7 P c: p)U-;d!

,irid W.1. te!,t , l rr.pa.r . l-his s avinci.-. - par t ii .y b d y it-
.icid i t: j orlb ii iiiaiit.iiW rI 1r1"0r : O£i:n, fO I tii he I"it (\,, I I nc e.t

7.0 (', :AVE: Data ( I"cr,,inc:., AT:: ..] ai t ay c omporient k I I) met i -a nd

--
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par c ~sth aIve miod j.icjid -i rice they wi-tc,' ie in Ncvc-tw'-,e -
rhisstuy -Als_:o fai lurie raewhii.h cicc o-int. on I ly I-11L

f'j i lu cres *were c- seu i r tb his sti-id i irist .. id c)f fA~tShi t~. h. ' I-
d.i::c:ourit-s for bi: th op t in rd nriopor atirj ri faiiLt uw ovc-- ,
Variables cost~s a:rid. failur c-L,, Clk.. 'Su.b cCt mutoe to uptrw..:i .1 1, V--v i J w-
t h iain dc)w niw a I, ft t.is speruIa ted that brenad uF)wO d re-v L .. r
1 ri I C If f.j 1. Ut1 e S )wo)uld t (-?ri d toc make1,7 Lb h I- h i, . c? vC el Cc rl I: t, p t evnv I'I[10 -
f -avr a- ,-ciblIe T h e reasori ) be *. i ri q thia t th bI L rIojI *ie [e0.v e I (conr c- e p t ,w i. I h itI
I1 ev elIs o f 'Su1-r)P0 t. tSho10UlId be a bl.e tc a Id _just toC u P)w a d , J t vi J- rtFl'.-
I. st.;arnd tci.i .1ures w i tb .1 c' :c ut t. e pen d ed thanI -i: : ant* :.hr' [wi'Lo
Cc)rnm. fe-?p t - r p .i. mi nary compu tor r uns rio V te opor ted .i. n t hi ja t ~dY ,
,-,u._p p or t th i S S VCU 1 a t ion-

7-1 Obviously , there may bie val id diofrrce i upin ion on I -di
daainputs but the ( os_:t d.i f fe ten r lC. P's. carIe t-o e- (.7 ki -om e b-,.e t.w ee ri t, h i-j

az.rid Thiree LevelI Concepts- 0Ee F I. ure'S 10 t VIrt-U 1. 13 - I. tit i
diftj.c.ulIt t o imna qi n e hicow 'any% (- ra oerib t.o m od i f i cal: t .Ion I c~o~ I.: 1_1 u ko 1-11

t ina]. c uric lusi uris st-a ted in sec tion

8.0 fiWrSI~& o FURTHER 'STUOjfY - iii.irriIp~tuit ''.haviIW'

A : )ITF i Iim e i Je , t hi I be o;t.1 L StUd~i PS W Ci)u 1. (d be ex: pet d i t c.,ci ,%, u: i-. i ri I (-I V;
e..xistA~n, rig PV dat a base deve loped ' for thi .s study/ I.h c' .11 '- -

a Modify the Thiree Level Concept to inrc icide adjdi t jorna I(
ma innteriaric~e ski1 s_ I t t.appie-at3 tha-t the h-';.it adid to r I ii r i
would be met e thiari of fs etL by ayiisin ptvvi,-JrinJri' U

- Ii~'ii1AM'imodcel c ic u]dti t un tc iCiV? A -* [ ' 'i l i

gu arn t i t i f c:; t it t. hi? iv ei nu 1-ayts i.m a dd t- .~Ji i i i

, In a ''tan-a loemode" f ro.m ocAM*would rw'lid 1. 1 V1k:fI"I'

d eve I o p CC 11V p1 o y i.1 c)n . niq a c o st I v ,- ri d t iInc t ir I A; If i ri (, p i t ~ i

c n t r u c t I i n [ Mki iput woiul1.d teic., m i r t-e

Tb '. The O'S1'M de r ived MTFY i' ad R i-:'-' u ou 1 d be 1.1- - up a
'it iri!-1cl .o.it i maintenanice .tnd teco)vc.rabi Ii ty c -4MF.) i

r ho *.!-AMM moli., wiL..t-h i its ini imi. -t icn ? t'1 in ; I
it' I lt fri .1'.ro -l k. t f 1.*k I- t~v Zp:e of I P I"'. t , 0 l hiit. A c f0t t" Ir-

~.~v..i u~'! tef i.i addt e_"_sedi. ii n b 1-..-.1 udy

9-0 (,f INCAIlWii; Thiet? sill tbt 'tv I:f-t y fin p t iri r :

I. p I vc I C ric tup V. whiei-i . lmlpa I 'd t u lit) I 1-v I

Ik4 h~ L-)t 1-b cii / m it I,'iI ri ly I.[Vk:)t ti. Ti-r W t-g k_ V ~ t
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b -The Threp Le--vel Corirep-(F.t can ac hi eve a hiiqht thentlet.iu I A*
duc, to ricri-re1iziice Cufl MFs for six of the -seven Ri-V subsy ,'t (-i ms
Stu~died. e-xcept for the Training Interface Unit.-(The Itaiinq
tritertac~e Uinit does not u-se Ws~ in the Twc, Lovel Canor~pt-)

C: - Ao carn be increased with relatively small stockaclc cc,;tsl for.,
aill seven RPV subsystems studied-

Thus, cornsideringq .ll seven RFIV subsyste-mS cambinied , the Thtee Lvl
Uoisp m;rov e co-.st effective than the Two [.eve I Conce-pt -
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APPENDIX A

CONTACT TEAM COSTS

1.0 BA.CKGR'.UNE . An RPV Contact Temin c onsist,_3 of for.It milit,o:

occupational specialties (M(-)S) as shown in Table 1i.

'FAB L...E .17, ,'PPV Con ta-ic t Team b'y MO)'

MOS GRADE UUANT r T Y

441B E.
6,3W E4 1
39C E5 .1
2'? E E5

SOURCE-: TADAR., RPV 0&O Plan (Ft. Sill, ,-(

US Army Field Arti Ilery Sc:l-ool, '9-5) , p

ircte each Contact Team is associated with a DS[, tl-iere a .-.

Curetac t Teams in CONULI, foi..ir in Euro)e and one .in Kor. Eah ,! r
leam has pecui.ar support equipment ( PSE) which is als.o , a, un

in this Appendix. All. costs are in1,. dollars ard
ower an a,:ssumed fi fteen year Ii fet i11 - Il or der to h, con. ,-I

study assumptionis, conist.an t, deployment is assumel for the lt

Spec i. tic: data i.tems u-sed to develop the manpower co.st .tr k ni II,

wh.ile data items for v'hic.].e costs are in Table 15. 1 ie me. I-, loL,i,,..

used in developing contact team Costs, for the most part, i, ir, PA ',,I

1.1-l4, (peatirg !;uppFort Cost Guide for Army Materic ] 'y':- inerns
(Headquarters, Department of the Army, .1'7(,), pp. ..

.I TOT_.AL. CfNTACT TEAM C.ST - $54, ';,30,400. The tot.il 'or t. T.:

cost consists of the manpower cost, plus the' :,t of the t, ti
types.' plus the cost of other pecul iar supF)ort equm_ iPffn tF
rhus , $2,,409, 6,0 .$1. ,,44,,.25/ A $447, 551 4 - 'i , 5 ., i

2.0 MANPOWE!R COST. - $26,4W':),650. This cost corisiV.J- .
the:at.et pay, permanent change of stat.ion c ost, r?:rui tm , .ri I
ard separation cost, training ccast, transient.'s, patieritz. tnd p t

i :. t , quarters , ma.ri r t t:-'rl 1 c e and ut i I i t i es cost a rId -i in 'd i t I I

Minpowt r cost are et;,t.i mated in the followiwri :.ei tJor,-..

2.1.1 A.AFI. .J:'- $:1 7,044 , V7 -. This c:ost Pu. ubtairwo I tt , i. h

t. salat i e for ea h Con tarc t Team in- inbe t , t i ine, I-i I nufn ,_t o ii 7iL
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and time , tVe disc runt fac tot. Th,.is,

($19 :23 X q + $22.006 X 9 $27, ,: X 1;-) X 7 o: $' , I":"

2.1.2 THEATER PAy " $2, 704" TIsiE Lt is '. :,v
assignments by theater . It consists uf the tt(r F'; prt f,,
CONLJS) , times the number oF men per thpater, t imcD' an int lat i ,r
Fa(7(twf times the discourit fLa:tor iid summed by theater, Thu,

($100 X IA 4 $]0 X 4) X I.L U60- X -"- $.", 'l.

TABLE 14. Selected Data and Sources for Develop ini
Contact Team Manpower Costs

DATA ITEM VALUIE "r, Ir-[

Mi J itat y Per sonnel
In f la tor [7
Fac t o r 1'75
Base Yea? 1. DiW-)

MiIi tary Pay S:ale [:
E -- W1ON',2:
E4 $. .- -"

ES $27, We.

15 y ?, 10. mid year
discoun t fac tot

Hour ly wa, e-' ( 2O:. hr s/y- - [:]
E2 $ ,. O.,

,R0% E4) $ 10. 7
DSLJ (E[S5 $13. 27
GSU M, $13.27

Over eas Sto ta tr ion
Allowance Factors I 1 !

Eur ope $ .1:
So t o $ ] 5(1

PCf I 1 0
C:7 NLI53 $ 1 .11.))

1C .,JS & Fur ojze
CGNLIS & Korea $1L5(1

Ru ta t r ,ai t Tt ave I R- t e-[1 ]
Si.NUS A M "

Euirope

oi -a I
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FABL!U 14 - u.rtirLE! l.

DATA ITEM VALUE

Recruitmerts & $2350 1)
Accessions

Composite Separation $14. I [ 10
Pay Fac:tor

Train ing -. Shated AM:i[-LC-.l .
Manpower by MOS (ro- men;
hrs/mnani/yr)

44B 2 5.)L.3'W .l 5,: - .

'2":)E C) C) 1'7 o,

Anri ual Lo' - Rat.e [[]

One-Time Training [1.01
Co .t Fac. tor $ :-:P:00

Recur r irig Tr airiing [.0 1

Cost Facto)r $2L.50C)

rrI, Fac: t.o .li 4, 1.1.1

R IMi A I Jil I

E1 rcope $ 1. U;O
I<Orea $ teC:t)U

mc'.dic:ai. f~ac t .:c r.(-
C(O:NLJ $450
EAIu rope $'.
K o re $,I4

..... ... ... ... .... ..............

TABLE .-. Se Iec. ted Da t a arid c [>: .. fl [' w'Itor.n:i riq
Cornt ac t T c.:am Veh ij:: e 'o, t .

DA VA ITEM VALI I.

p at - m.I t I I Mair tenarc e, I
1riflo..:,ri < tm 1 .: *,e[

I G . I. 1L
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TABLE 1 o i..i.r _ :, -.

DATA 11 EM VALUE U R C[

Tiital Cu': [12In , t i a I.

Truc k MI3^- $-.o2,0 -A

TrMc k M 00: $104, .C0:

Iriia tI PL I[tsi
Tr u ck M'.)2 3)A 2 7g Ia
Truck MlOot: 20 c7a1.-

Recurring POL j15_;
Truck Ml:*003;A, " ca].-rruc i,, 3 1 o ,,,9

$ -75 :al [ 1

Iri tial Mater iel [131
Truck M'9'2:. A 2 $ F 1 4
Truck Ml 008i.- .$ 701.

Recurring Mater jel [13]
True. k MI'TA'?- - $W7,4
Tr uck M100C: $ '-tu

Annual Mairntenance
Truck MC) 7[ 1:1; 1-

ORG -,4. h t ,
DSLJ 1r00- hi r -

GS[..I c:]; -. o7 h r "s

It..Ic k MIO iF: I 1.' I
OR G 1. 0 : h at,

IGSOP 4't: 4'5 hir%;:

from tl"h: ter FLOS co,:t.. t i.:c ou~r t t-ue toi . - h.us;

($2, 5 0 + $1 45 ) Y 50 X 1. X .',. X 1. -. : X...... .

2.1.5 "1RATNING -. $1 ",. ,.2"" : - Th-i .s; 0-:. t doe,: riot iI 'id,-c ' 'V
ir, st o u: or and key oer -orie wh Ia i i u: i ch i.s av,-s umo- tc, a
i r, th study. - ee set., i c)n 4.. I i.ri th. a in body of trh i.. t ,o t . I t
doc, i nic I udi. t p a in i r'i c t: For .ohart /liFON .,9 , i, ',i rio r,'- l

t rl1 i nlln tha ,:lt i '. riot a ",.v.h"i , t, er t.h I.1 , id, Fit, .".
(-,I ... .. ([here Inc. aop . i, M ,, it th , I r I, c c ,, ,i vI r:

1:) u:lut.. i ', .t .i i r i r ig for V, oth ru c o ts p ' ii It i., ri t lIt ,, -i . - t
w -ih ) Tl c- ost i i. o- t .i t (7" od ,a h 1ot thC, t l , I Ii, t 1 :m MiI(:t I
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by mu lti.plyirg the number of hours of training per year, time:s the=,

number of studerts, times an asssumed hour ly salary (E2 grade t.ra)

and times the discount factor. Also, there is a one-time per

accesi:. on training cost and other r ecu-rirg trainin c:rost. T h.

one--time training cost is estimated from a one-time tr inirll cost
factor per accession, times a yearly loss rate (access-,i or tate), times

number of men, times an inflat ion factor, t imes the di iiitnt [,. tt .

The other rec:urring training cost. is estimated ft uiI the rec:urriri

training cost. factor, times the number of men, times an infl.ti_-l
factor and times the discourt factor- Thus,

(: X ,25 + 40 X 1566 4 176 X 9" + 151 X ,,O) X $ X

($::00 X .21.: + $2500) X 36 X 1 0609 X 7.90 -, 1 ,",. "

2.1.6 - $2R,: "F T"

is estimated from salaries and theater pay times a TPP fac.t, r- Thus,

($7,044,177 + 2..,704) X .0347 = $245,4_52-

2.1.7 QUARTR. MAINTENANCE AND TILITIE S $5210 .4. Th.i.s cost

consists of an average real property maintenance activity (RF'PtA) cost.

by theater, times number of men pet theater, times an inflation
fac:tot, times a discount factor and summed across all t.heaters. Thus,

($1.,60) X 16 + $ 1,300 X 16 + $3,000 X 4) X 1..0609 X 7'-' : $-1.504.

2.1.8 ME!ICtL SLJP-)RT $123,265. This cost consists of an average
medi.ca.l siupport cost by theater. times the number of men p-r thea ti_,t

times an inflation factor and times the discount fac: tor, Thus.,

($45() X 1 i $350 X .16 . $440 X 4) X 1. 0609 X 7.90 :: $'2 . :.

2.1.9 Totaling the manpower costs gives $10,233.88 for the rine PPV

Contact Teams.

2.2 V:HICLE COST. The two vehicles which suppcirts the Contact Team
are:

a . [ruck Cargo: Dropside, 5 ton 6 X . w/e M _2A2.

). Tric k Cargo: Tac:ti cal 5/4 ton 4 X 4 tj/t.• M 1((;* (_-:

The 1 i.[r: expert:rancy of these items exceeds the fi. fte i. yoat i f,

;'1. 1110 ,u d fC)r RPV i. ri Lbhis study. Thus , no rep 1.at: ..,mei-:t os t,- at e

r equi. reJ . Vehicle c:ost.s consist of the c: st iof the vehicle. cost of

pet t {ii.'um , n j I and l ubrtcants (POi_) , mater.ie. suppor I :rt d n-nial
imaj rn L- i'ra F, ( c.stf,.

2.2.1 I NO W f CA[fl] ... Z'A2 $1 , T4h , -- e r .nt I, 1, th t UL 1;
cat,;qo, M'A2 A2 j ,:ti.moted a,. tn tlows.
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2.2.1.1 INITIAL COST $2,:4 rc~ti n it Ic ut fo ui.i
the .os_-t Of the. ttuc k t imes thce number t tu f.{ - - 1 L1

Vc4,534 X Q $C, .

2.2-1.2 POL COPf$2,5 ftci 'L cost is:: th( irfri 1,.rui
PCL C~ 1clrns pet* triUL k , t im(-? L ()S P4 per a lon C.CU pk~re r irici nuinhei -
PO(..'L g.all1oris , times the cost pet gi1 1 on, timyes the . s urt fj tot m,:d

t h is times the numnber of tt i(( cs h hus ,

(707X 1-.7 -I- 500 X $ ._75 X 7.90') X 9- 2

2.2.1.3 MATERIEL SUPPORT I) $53C2, 304. Total imct tI c. suppot 1.
cost is the sum of the i n .i t i il1 mnci t el co)s t , pIu s r t i 1-1 r-, Inci mt c.t i~

cost times an inlnzi t i on far: ctor*tme the di. Lcf: .n t, f,-tii. I.orardt
the rutnbetr of tr-ucks. Thus

2-2.1.4 ANNUAL MAINTENANCE COST 453, ..I Toa -nuImt1r fnri

cost is estimated fr-om annruail mcjitcr~nrace hout s pet, iuppor*t' 1Jove I
t imes the hour ly sal ar y charge-, stummed by SU.Ppr t I v1[i mc!, an
.i rifl t. 1. on fi.r :t or-, t i mes the- di-or nu-n t. fiaicto an t iflwmv- tii~ ib

t ru.1ck s. Th us

-:354 X $1(-u -97 4- 10 ~ J A $15 2"7 'A"; $1. ".. 2:) > i-~ :

2.2.1 .5 1To talI .nc thei tru ck cart1io M9 J A 2 c cv) t c1 jv T. *I

2.2-2 TRUCK CARGO C iCS$) 51 c The tos ta t h t- k 7tt orc

M 10:.~is est imated ais Fol lo(-ws -

2.2-2-1 INI'TIAL CO)'T -1 $1 04,10_'* The equj..at i o for to~ta l inriti.i 1 -!-

si~~miidt. to thcit in section 2.2.1.1 -ths totcdl inlitia-.l (.t

$11~,K T : $ 104 , 1.

2.2.2-2 P(IL COST $2_0 011. Thi ecluat1.or fot P(A tlt i si mi1 1:o J

that in ri2c-.jn 2. 1 ' Thus t otal PC;. cos)

(20 X $ .75 X $ .75 X 7-'9:0) X oui

2.2.2-3 MATERIEL SUPPORI C(.).) $~ -79 5 01- Tin, eqi it i, i foL)t ma t (-t i, C.
';ujppot t cc is simi lat to t]i i in sect io(,n 2..1 Tus oa

i 01 :.ripr~ct. t c t i ,1

/f-j:) I s,

2.2.2.4 ANNUAL MAINTENANCE' $;..47 :k he' GqUdt n tot rii
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mninterldnco cost is similar to that in sectioni '.2.1.4. Thus t t :t
annual mainitenanc~e cost is:

(160.a3 X $10.97 + 70.031 X $1.-.27 +1 49.45 X $13.27)
X 7.983 X 9 $247,606.

2.2.2-5 Totaling th-e vehicle cost for the truck cargoc, MIOCWW:, q e
$447,551.

2.3 PE.CULIAR SUPPORT EWUIPMENT f±PSEL) CST EXCLUDING TFRU1CKS.

Individual PSE items for the Contact Team are not addressed, except
for trucks, int this study.- However, an independent e-stimiate, Which
includes the remaining PSE is used- (See [151 and [EDLI The estimat e
does riot consider initial spares, miscellanieous arid firs--t arid second
destination transportation costs- Using an engineering judge-ment of

10% ma.fc1tIi cost rathel~r than the usual 20% A.- t-i.mate : f or f iel]dedl
items seems more appropriate for initial spares and miscellaneous. Fot
first arid second destination transportation cost art engineer iri
Judgement of 1% initial spares ot.is used.

2.3.1 PSE COST EXCLUDING TRUCKS ~- $t-',42:: , 042. Th~ P,J cost o.xcluincri
trucks consists of manufacturin cost in 190/7 dolla, s, plus3 e
year (See [15] -) for sustairiment, 10% for initie2 ,'. sr?s .ind
miscellaneous arnd l% 'for first a--nd sec:ond destir,.iin char qfes times

* ~the number cof Contact Teams. Mariuifac tur irg cost is ai1vern..0' 4 pet
* DSU [151]

3-0O LOGISTIC CATEGORIES FOR TOTAL CONTACT TEAM C e-QS T -h-, dat ? hoft
this appendix is assembled in Tab]--le 16 below by loi!, ti catoequr I t

nc liudef- s f-stainment cost for PSE without. trucks- uti m ris'
"broken down" into consumption spares, transpor tat ion and matnpiwe
,cc ording to an enqiieerinig estimate of 45%, 10%, anid 45%,
res;pectively. In Appendix 8, tis total Con tact Team Cst ($--4,93O.) 4tu1)
is used to modify ti-e OSAMM outputs.

TABLE l6. - TOTAL CONTACT TEAM COSTS BY LOGI,;T IC CATEGCOF

LOGISIC TRUC(K C'TUK IOTHER CONTACT
CATEGORY M923)A2 M10: PSE 1TI'AM T!."TAL

-- - - - - - - - - - - --------- -- --

INIT SPARES!$ 16 3 )6 It$ 4, 4 161$ ,55,:EI515

1CONS SPARES 1$ 559, 047: $ 69,5221$56,0$ 1, 145,

TRANSPC)RTN :$ '27,459 $ 20 , 011l$ 11:-, 2061s (5,,

-- - .1 ~ ~~~ ..... - ...... . . . I.



L.

Page 46

TABLE li - Cont-iriuo,-

STMl[E (IN]I._
I -'- ":", 7-,-UCOST) $ 5-:," '-,,c,$ 104,10131$4,- -,"- '" " "

M1,.,IS- . $s 7,001 s 1,:';093 $ 14T,7 Q'?1 1 .....
I-- - .3..... . .... . ......... ......... .......

T L$1 4 , 257, $ 44 , ,-51 $,6 , 4,-2:,, ''4', $2c ,.. ",40",, 65..0 :t;$;,i ,, . 'l.O {
ao A 1 6 4 ' ' , 4 :: a'"...' ' ,

I .. . ... .. . . ... . . .. . . . . . .. . .. . . .. . ... . .. .. . . .. . .. .. .... ... . . . . .. ... .. .. ... .. .. . . . . . . . . .. . . .. . ..
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APPENDIX B

PROVISIONING LINE UPDATE COSTS

1.0 BACKGROUND. If a Two Level Maintenance Concept i. imsosed,
will be about a 45:: change to existing provisionirnci files. Lo'istic:
Support Analysis (LSA) "C" arid "D" sheets will. be mcdi.f.ied. Th,-
followirn, is an estimate of the cost to perform this, update.

2.0 ESTIMATING METHO)D- The formula for estimatira, the proviir ,r

update cost (PUC) is:

PLIC -- A X B X C

where A is the number of "C" plus "D" sheets to bL mo:di :ed: B ::, h:
cont.rar:tor/Goverrmeri t man--hoiirs per sheet; C is the ontractori
Government charge per man-hoDur. Table 17 gives the ortra:tor ,nd
Government c:harges used in the above equation.

TABLE 17. (Contractor /Goverrnmert C- ha e -iq

MAN--HO')URS Ir-IURY .A IJ[.C;

Contrac tor .5 $,0. 0

Government .7 $m.... n.t'.

so urce: MLC. Main t [rig.reeri D. i n

Tabi le 10: displays the update cost. The:e costs are used in Append":
't ma 0 dify the Two Leve.l Concept cost from OC;AMM hr

the! initial spares category.

TABLE 10 . F'rovi.sionin Line I.Jpdate Ccst,

C&D [L'C UC,
In [SY STEM ,'.I 1EE.. CONTRACTOR GOVFRNM[ Ni VAL rue

. . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .

Ait Vehicle 1,o,17 $ 4:,51.0 $ 7,0 ,
1. auncher .1, 437 $ 42, 0 9 ,.4,
I'r'covery .1 , 2 4 $ -:T, r::o " ,"i2::

G 1' Ound Con o . I: ,r t, $10-, .: $ .,, - $5 1C. 05
.,tation

IlM i n t enance 1., '4 $ ,', $ 5,,:: $ 4-,4,
.he.ter

Ait Vehicle 4.,2 $ $::, :: :. . . .
Hfandler I

*Source: MLC, Manit. Engineering Dir., MICOM.
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TA BL E 1.~ Co n t i us ca

C&D FIUG i [LC
~suf ISC mM ~ ;FT3 : CON IRACTOR G,:vE F ML FT T 1CTAL.U

.tie r f:zic r.i t. I

I .~~~~~~~~~ - ..... ... .... ---.. -.....-.-.-- -.. - - -. . - --.. . . . .... .
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APPENDIX C

S&M COST CURVE DATA

1.0 OSAMM .UT_.. lable 19 gives the numerical outputs from Of9AMM
u£.d to c:orstruc t Figures 3 through ? in the main body of t'hir.. r ,no ft.
The Two Level Conc:ept c:osts are modified to include tTe PUC t tam
Appendix B. Also, the Three Level Corc:ept c:o--t;ts cite modified t,-,
in clude the sub.system portion of the prorat.d Contact Te-,am ros:t.
Table 20 gives the prorated Contac:t Team c:osts alonq wi. th t:.he Lii lute-:
per year, ard the fraction of fail ures used to c:orstruc:t the proar.t ,
costs.-

TABLE 19. ,-'&M Cost Curve Data by [ub'.v:tem

2 -LEVEL I EV:I*L
LSUBSYSTEM CONCEPT CONCEPT

Ao (.'.t I Ao i',:.I
-....-...... ... ...... ....-... ..... .. ..... ... ...-.-.. ... .. ..... ......... . . ... - -... - . .

* Air Vehicle 1 .9430 1 10.4/ -0 "-

.... ....... i -.. -

. ,- 09 1 10 .49 . .)-.,:)1 !0. 7"-'

Launc:her -651 2:..1 .27. 13 .. ,
1.703 12.37 J

..96,0.4 2. "2

1 c V(-?r y1 .478 1 2.56c~
...."o O I ,.> "? . " :I 1 4 I-I.

R e : o v e r y ,. > L ,.1 . ,:, , , ,{ .

..660 , 21...

.7190 21.70
.749 1 35.40 '

50.0 K
.:.-. . . . I,., : I1 ,1 , 3 .: :

.. .. . . . .---. **I**

(IGtai.tnd Coritrn (-1! -21111 1 2 06.57.:S? '1
t a: t .onl .3o ,c,-"'- 2-:'"0"-. : .*. . ; -I I 'el ,:4 5-.; 5 1

,_'*,7 .} ,",.. ,
. o .)hI,...%:; . "l ":I % 4L

.9201 .0.l. .7 2' .1

1Mainitenianc~e 1 37I 152.1 IC U '
' helter, 1" . .1 163.,.3 0 "12 "rt ,a 7I .. ,'... 22. : :: ' ." -) [ .'

. .66_61 173 09'

.. .. ..... .. .. -
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TABLE _19 Cqn t ir oj d-

2-L EVEL 1 i"[ V-L.
c, ins Y.T:M ,i , DU'CE I r C()NCIFI- F,

IJ B T E ,C NC 1-- - - -T

Air Vehic:le.- ,,06'  ;;. '7, 6'. ,2: - .
I tani] er ' 41 ,:7-'' ) -:)

.n 'i) ,: t. 5), 0# 1:1-J -2 "0'::

-2 ' 1 1

TABLE-, 1 ,I c :

TraJ~iing . 03 . IOO:" ''... h'' 1.
Srite r f a ce .4:7.c ;; 710. or-: ., ...- 1 ,;

..... O ... .... . ...... ....

.-..I V W I, T. 1 "'

1~~ .4->'-, $3

:Cos t it ri i ion':_i

TABLE ,20. Porated Co.rtact Te)5 ,1,t-

SLIB.:,YSTE .i F'RORArr-_ C:ONTACT T'EAM f E¢IL.D .. I-RAG 1.1 UN ,I

Maintnanc $ WI9 fiJ> 4 6,A? ,Al. 13 5 2

I. . .. .. .L- 1. tr
Air Vehic:l.e $ 415,07:: 1 , (I ,
Launcher $ 1 , 17,22'9"":" .. 4", 'v-1 . 0:;3S,

Recovery $ 6,'- 1 .t
1fl" OLifl ci C.. t r " 01 1 ] $:;:.) "/ :.. , c..: .1 1 . . 1 7. .. ,*': 1.._',,

- Statiorn
Mai ntenan c.e I$ 9:r, 469':,35 :" '  7% 7("3 .2.,: 1'lop).

Shelter
Ai? Vehicle I$ 1 ,5,3' .1 ~OlOii

I Iandi 1 or

Tt ainin $ O [) O 0000C.0

Interface I

Uni t

TtA $ 4- - . -. 40fTO TAC .cs:z; , 'i"rO , 40( 1 , ,, - ,d Ic) 11..: t.

*Cos't is: inl dol:ir s,
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APPENDIX D

ACRONYMS

M(' At-my Materiel Command
AMCPM - Rp rZ c-mc)t e rPilo)t ed. v ch c: l e F:,ro i~c t O)f f icec
AM'S'AA- IC'-) US, Army Ma-iteri jel 1S'ystetm-s ArialI i s Act iv ity Irivut-ory

Resear-ch Office
~At-1I LC_ ME Mziiniter.ni(ire Eng..ineering Dirc-ctor-ia
AM'-SMI--LC--TA Technical Analysis arid Suppot. Office
AMSDMr--0-R'SA Systems Analysis Division
AQ Olpe--rational Availability
CECOM US Ar-my Commjn ic:at ions--Elc t r nic::s Co.Mmi d
COrNLIS Con t inrental Uni ted States

Ds Direct Support
D13UL Dirct _Support Un i t
g-Ial Gal1lo)n s
G':; General Suppor t
GSLJ Gener-al Suppor-t Urnit
W-) AMC Headqiuaters, Armny Mater iel Co-mmand
1Irs Hours
I FTF Intermediate Forwar d -re,,t (-goipmemt.
LC.-CA Li fe-Cycle-- Cost Aiclysi:;
t.. CIGAM Logistic Analysis Model
LPLJ Line--Replaceab_-le Unit
MAX Ac, Maximlum Ao
MI. TR F Mean C,: lerida..r Time Between ai
MI* Ma i inte~'n anc: eFla

M M I n i.) ted :tuate Ar-my Mis.JI I inmri
MI(N Au Mi~ri imum An
MIJ C Mis,.sile( L ogistic~s enitei
MLIDT Mean Lovis -tic: Do-wi 1Time~
M(.,: Milita7.ry Occsupationa-l Speniality
M TPRF Mean Time Betweer.'n Failure

MID Miin ternanice Task Di- 4 i hi t~i
MTR Me-ani Time_- to Repci

MT RF Meor Ti me to Rt-paP it .iss~i ,I ctd i~u d tot M; $i 4'
and '_hip I imes;

MI I MeaniTraipr a.. r Time
I& uperat 1oni arid Suppor I

0!'AMM Opti mum !.Su..pp .1y arnd Milt ranceMode I
f" it P cf t 1 c u c ii , ()i] i arid I ub 1:, t n i arI t

Pec-~~ p p r.i)o pn r t ping . r mri t
IJ'MA I" ,c il P )rc)pet ty Ma i ni t c'nri inc c, A c t i v jty



* Page 52

ACRONYMS

T iSr R ep air Parkt-- .t ri d Spc-c i T rcl:
PV R c'mo tc'.y Pailotk ed vehic le
R T Nc plaicnr t I Dt iLbjticr.

A Ir.ply anid Ml ri tiriaric e
.i:3AV i~lei: ed [-c ritt I- [I tern 9 Wc Viie[rAL iLj .t Melh

tirdoJ Trii L Fi1 r'civ isi: on ir,
,i-r tlo in t .-riaric- e, F6 !p'< tty L:

TASC T he Arnial yt i c al .i c E er-, C; c ~r p ot a t i C)r
TPP Trari nsi n Pa t i o t,7 arnid P r isc:,rnery
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DISTRIBUTION

Hleadquiar ters, LUS Ar-my Materiel Command, Alevandt ici, VA j253 h(t I
AM( 'DMA
AMC[DMA --M
AMCDMA- MS.
AMC RM
AMCS.-'M-- P
A MC SM -PI R
AMCSM PLP
AMC RE--H
AMC RE--C

D Ti Cif of Staf f for- Loq1st i c, ATTN:_ DALC- SMFI -s;, -i r tn
Waish DC 2 0 310

f -,As-st S;c 'y cof Defense, ATTN: MRA&L-SR, Pec.ritaqloni , Wash D)C 3F1?o
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